Reserve Options Mechanism (ROM), which is the option to hold FX or gold reserves in increasing tranches in place of Turkish Lira reserve requirements of Turkish banks, was designed and launched by the Central Bank of the Republic of Turkey (CBRT). ROM is a tool unique to the CBRT and it is aimed to support the FX reserve management of the banking system and to limit the adverse effects of excess capital flow volatility on the macroeconomic and financial stability of Turkey. In this paper, we study the effectiveness of ROM on the volatility of Turkish Lira, and to the best of our knowledge, it is the first analytical paper on investigating the effects of the ROM. The results suggest that ROM is an effective policy tool in decreasing the volatility of Turkish lira in the sample period.
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Introduction
The global crisis in [2008] [2009] proved that maintaining low and stable inflation does not guarantee macroeconomic stability if financial stability is overlooked 1 .
Therefore, finding a solution on incorporating financial stability in the implementation of monetary policy without diluting the price-stability objective has been discussed by both academicians and policy makers since then 2 . The idea that is gaining ground is that central banks should contribute to financial stability as well as maintain price stability and while doing so, prudential tools should be utilized with a macro perspective rather than micro. Accordingly, using only short-term interest rates as the main policy tool may not be enough to maintain price stability and contribute to financial stability at the same time. Interest rates that provide price stability and financial stability can be different and this necessitates central banks to use multiple policy tools.
Central Bank of the Republic of Turkey (CBRT) adopted a new monetary policy framework called the policy mix since November 2010 in order to offer a countryspecific solution to this concern. Within this framework, CBRT recently designed Reserve
Options Mechanism (ROM) that is the option to hold FX or gold reserves in increasing tranches in place of Turkish Lira reserve requirements of Turkish banks. In terms of its effects, ROM may be considered as analogous to sterilized FX interventions since their 2 purpose is mainly to smooth the impact of capital flow volatility on exchange rates and balance sheets of the Turkish banks 3 .
In this paper, the effect of ROM on the volatility of Turkish Lira is examined with the Generalized Autoregressive Conditional Heteroskedastic (GARCH) family of statistical techniques. To the best of our knowledge, it is the first empirical study in analyzing the effects of this mechanism. Controlling for other factors, we find that ROM decreases the volatility of exchange rates in Turkey during the period analyzed.
The remainder of the paper is organized as follows. Next section details the new policy mix that the CBRT implemented. Section 3 presents a brief review of the literature. Section 4 gives details about the data set and the methodology used. Section 5 shows the empirical results of this study. Section 6 concludes the paper.
The New Policy Mix and Reserve Options Mechanism
In the new policy mix, while maintaining price stability is the priority goal, contributing to the financial stability becomes a supportive objective in the monetary policy framework. 4 In this framework, required reserves and other macro prudential tools as well as weekly repo rates, interest rate corridor and funding strategy are jointly used as complementary tools for credit, interest rate and liquidity policy, respectively 5 . Figure 1 shows the interest rate corridor, 1-week repo rate, Istanbul Stock Exchange (ISE) Overnight (O/N) interest rate and the CBRT's average funding rate.
3 Alper et al. (2012) . 4 For details of the CBRT's policy mix, see Başçı and Kara, (2011) . 5 Başçı (2012) .
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As part of the liquidity policy, a pillar of the new policy mix, O/N interest rates are adjusted according to the course of economic and financial developments without changing the weekly repo rates, i.e. the policy rate (Başçı, 2011) . Moreover, CBRT has occasionally delivered additional monetary tightening (AMT) in order to prevent undesired exchange rate movements from deteriorating the inflation outlook via passthrough and expectations. On the days of AMT, funding supplied via quantity auction method at the policy rate is reduced (or given none at all). Instead, market is funded via market price based auctions, and hence, O/N rates settle close to the upper bound of the interest rate corridor.
In the period of October 2010 and August 2011, strong global risk appetite drove short-term capital inflows to emerging markets. During this period, CBRT aimed to lengthen the maturity of capital inflows and to prevent excessive appreciation of the The mechanism was put in place in dynamic steps in order to familiarize the market with the new policy tool as well as to meet the needs of the liquidity conditions. At first, the upper limit for one-to-one FX reserves that might be held to maintain Turkish lira reserve requirements was set at 10% in September 2011 and then it was increased gradually to 40%. In May 2012, reserve option coefficient (ROC) was introduced and the upper limit of the facility was raised to 45% -the total amount of FX in place of TL reserve requirements is calculated by multiplying the first tranche 6 For the design of the mechanism, see Alper et al. (2012) .
Figure 3
Reserve Options Mechanism (FX)
Figure 4 Reserve Options Mechanism (Gold) 6 corresponding to 40% of TL reserve requirements by a ROC of "1", as previously, and the second tranche corresponding to 5% of TL reserve requirements multiplied by a ROC of "1.4". After having been revised a number of times, the upper limit of the abovementioned facility has been raised to 60% in August 2012 and the current ROC's are as follows: the first 40%: 1.4, 40% -45%: 1.8, 45% -50%: 2.1, 50% -55%: 2.3 and 55% -60%: 2.4 ( Figure 3 ). Similarly, the upper limit for one-to-one gold reserves that could be held in place of TL reserve requirements was set at 10% in September 2011 and then it was increased gradually to 30%. As of now, the ROC's for gold are as follows: the first 20%: 1.4, 20% -25%: 1.9 and 25% -30%: 2.4 ( Figure 4 ). This new facility not only provides Turkish lira liquidity to banks in a more permanent way and lowers their cost, but also supports the CBRT's foreign exchange and gold reserves ( Figure 5 and Figure 6 ).
Literature Review
Since ROM is a unique tool designed and operated by CBRT only, literature on the mechanism is relatively thin and specifically ROM's effectiveness on managing exchange rate volatility in the face of capital flows has not been worked on. However, first we will briefly highlight studies that focus on the uses of reserve requirements as part of the monetary policy and then look at works in which the focus is the factors that affect exchange rate volatility -central bank interventions and currency futures trading.
The purpose of reserve requirements within the central banking circles has evolved over time as did the literature on the use and effectiveness of them. In the early days, they have been viewed as a necessary and useful source of liquidity for the banking system as well as a means of monetary control process for the central banks.
However, in the 90s, major central banks have reduced or eliminated reserve requirements, partly due to changing perspectives on monetary policy frameworks and partly due to innovations and deregulations letting banks circumvent deposits that require reserves. Weiner (1992) looks at the changing role of reserve requirements for central banks and concludes that rather than being used in a traditional manner, i.e. controlling money stock, reserve requirements are utilized in facilitating control over short term 8 rates. Reinhart and Reinhart (1999) Clifton (1985) observes an increase of volatility in the currency spot market after the introduction of futures by using data from Chicago's International Monetary Market. Chatrath et al. (1996) study the impact of the introduction of futures trading on the volatility in the spot rates of the British pound, Canadian dollar, Japanese yen, Swiss franc and the Deutsche mark. They find that the introduction of currency futures trading has a significant positive impact on the volatility in the exchange rate changes. Jochum and Kodres (1998) find that the introduction of futures on currencies decreases the spot market volatility for the Mexican peso and has statistically insignificant effects on the spot market volatility of the Brazilian real and Hungarian forint. Oduncu (2011) examines the impact of the introduction of futures trading on Turkish lira and shows that the introduction of futures had led to diminished exchange rate volatility of Turkish lira.
Data and Methodology
The study uses the daily change in the currency basket that is calculated as 0.5*(Euro/TL) + 0.5*(USD/TL). The data set covers the period between October 15, 2010
and October 15, 2012, with 522 total observations. Initial data point was chosen based on the removal of remuneration on required reserves. 7 Zero or very low interest rates on required reserves, in general, is considered to be a prerequisite for using required reserves as an effective policy tool. The GARCH framework is used in order to examine the impact of ROM on the volatility of Turkish lira. The GARCH model has been developed by Bollerslev (1986) from the Autoregressive Conditional Heteroskedastic (ARCH) model previously introduced by Engle (1982) . In ARCH, the changing variance is included into estimation in order to obtain more efficient results. It is assumed that the error term of the return equation has a normal distribution with zero mean and a time varying conditional variance, so the forecasted variance of return equation varies systemically over time. One of the most appealing features of the GARCH framework, which explains why this model is so widely used in the literature, is that it captures one of the well-known empirical regularities of the returns, the volatility clustering. Figure 7 shows volatility clustering in daily returns of the currency basket.
At first, how the exchange rate volatility has changed after the introduction of ROM is examined using GARCH (1, 1) 8 as described below in Model 1. In Model 1, the change in the currency basket is used as the dependent variable, while a dummy variable for the introduction of ROM is used as an independent variable 9 . If the coefficient of the dummy variable is negative and significant, it implies that exchange rate volatility is lower during the period when ROM is in effect.
Model 1:
(1.a) (1.b) (1.c) 8 GARCH(1,1) is selected over other GARCH specifications as it is the most frequently used model in describing volatility in the literature as well as in market analyses. (Berüment and Günay, 2003; Hansen and Lunde, 2005; Oduncu, 2011) 9 Initially, first five lags of the dependent variable R t is included as regressors in the mean equation but only the first, the fourth and the fifth lags are found to be significant. Thus, only these lags are included in the model. However, we obtain similar results if all the first five lags are included in the model. 
Empirical Results
First, unit root tests were applied to all variables to check for stationarity. Table 1 shows the of the Augmented Dickey-Fuller (ADF) test results (Table 1 in Appendix).
Based on tests, series is stationary; however, the null hypothesis of the unit root was not rejected for the currency basket, the VIX and . Thus, in order to make data stationary, the variables, and are obtained using abovementioned variables. Table 2 shows the results of the ADF test statistics for these new variables and it is found that they are stationary (Table 2 in Appendix). Although shows nonstationary properties during the sample period, it is bounded between 0 and 1; hence, it does not explode. Therefore, using would not violate the analysis since its impact on the FX volatility is bounded.
Second, the correlogram of the standardized residuals and square standardized residuals are examined in order to assess whether the selected GARCH model fits well to the data. Table 3 and Table 4 show that the Q statistics of lagged auto correlations are insignificant (p>0.05), so the selected GARCH models capture volatility clustering and persistence existing in the data (Table 3 and Table 4 in Appendix).
In Model 1, the impact of the introduction of ROM on the exchange rate volatility is studied. Estimation results are shown in Table 5 14 . Since the sign of the dummy variable is negative and statistically significant at 1%, it indicates that there is a decrease in the exchange rate volatility after the introduction of ROM. The second model, where we enriched the first model with the course of the change in ROM over time as well as other control variables, assesses the impact of ROM on the FX volatility. Table 6 presents the results of the variance equation of the model.
The coefficient of ROM t is negative and it is statistically significant at 5%. Thus, it shows that the Reserve Options Mechanism is significant in lessening the volatility of the 15 exchange rate in the sample period. Moreover, additional monetary tightening has also a decreasing effect on the volatility of Turkish lira at 5% significance level. This finding is in line with the results of Akçelik et al. (2012) . Also, the change in VIX is statistically significant at 10%. On the other hand, the daily amount of FX sold by CBRT through auctions and interventions do not have any significant effect on TL volatility. 
Conclusion
After the global financial crisis, it was well understood by both academicians and policy makers that price stability is not sufficient for maintaining macroeconomic stability by itself and financial stability is integral to the well-functioning of the domestic and global financial markets. Therefore, finding a solution on how to incorporate financial stability in the implementation of monetary policy without diluting the pricestability objective has become a significant concern for central bank authorities. The
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Central Bank of the Republic of Turkey adopted a new monetary policy framework called the new policy mix since November 2010 in order to offer a country-specific solution to this concern. In this policy mix, Reserve Options Mechanism is a tool unique to the CBRT and it is aimed to support the FX reserve management of the banking system and to limit the adverse effects of excess capital flow volatility on the macroeconomic and financial stability of Turkey.
In this paper, effect of ROM on the volatility of TL is analyzed. After controlling for other factors, it is found that ROM is significant in lessening the volatility of Turkish lira in the period analyzed. Therefore, in addition to being an effective policy tool in increasing the FX reserves of CBRT and supporting liquidity management of the banking system, ROM contributes to the financial stability of Turkey through limiting the adverse effects of excess capital flow volatility. 
